[Synaptic plasticity and gene products].
Synaptic plasticity is thought to be the basic mechanism underlying learning and memory. The cellular mechanisms underlying synaptic plasticity have been extensively investigated in invertebrates and in vertebrates. What is the nature of synaptic plasticity? Can genes and gene products regulate plasticity? If so, how? The behavioral sensitization of the gill-and-siphon-withdrawal reflex of Aplysia is a simple model of plasticity in invertebrates, and can be examined in dissociated cell culture. Using a model of plasticity in cell culture, the molecular cascades of both short-term and long-term sensitization have been investigated, and characterized. Both gene transcription and protein synthesis were shown to contribute to the long-term sensitization. Long-term potentiation (LTP) is a well-characterized model for synaptic plasticity in vertebrates. Many possible cascades have been proposed, but it has not yet been settled whether an increase of transmitter release from presynaptic terminal, an increase of synaptic current, is responsible for the maintenance of LTP. Inhibition of protein synthesis resulted in a failure to maintain LTP over 3-4 hours. Thus, new protein synthesis may be needed for the maintenance of LTP. Induction of so-called immediate early genes that are induced immediately upon depolarization or neurotransmitter stimulation of the neuron has been studied as a possible mechanism underlying LTP. However, there is no good evidence yet implicating gene regulation to be involved in plasticity in vertebrates.